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(57)Abstract: 

PROBLEM TO BE SOLVED: To establish a conductive ball 
mounting method to allow mounting of conductive balls, which 
are vacuum sucked to the undersurface of a suction head, on 
a pad of a work at a high speed. 

SOLUTION: A suction head 21 makes vacuum suction of 
each conductive ball 1 to a suction hole 23 and mounts it on 
a pad 12 of a work 11. The internal space 22 of the suction 
head 21 is connected to the suction part 24 through the first 
valve 25 and further connected to a high pressure air supply 
part 28 through the second valve 29. A third valve 30 and a 
fourth valve 31 for vacuum destruction are connected to the 
space 22. The suction head 21 sinks to allow the ball 1 to 
ground on the pad 12 and then rises, when the second valve 
29 should be opened to put the space 22 in a positive 
pressure so that the vacuum state is destructed, and then 
the third valve 30 and fourth valve 31 are opened to put the 
space 22 in the atmospheric pressure. Thereby the ball 1 
separates from the suction hole 23 certainly and is mounted 
on the pad 1 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] the adsorption ****ed by the inferior surface of tongue of an adsorption head in the 
conductive bait with which the feed zone was equipped by carrying out vacuum suction of the interior . 
of an adsorption head, after carrying out vacuum adsorption and taking up to a hole Down / elevation 
operation is made to perform on an adsorption head to the work positioned by the positioning section. 
The loading technique of the conductive ball which is the loading technique of a conductive ball of 
carrying a conductive ball on the pad of a work, and is characterized by giving a positive pressure to 
the interior of the aforementioned adsorption head, and destroying a vacua when a conductive ball is 
carried on the pad of the aforementioned work. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgiH^in/^^ 2002/05/31 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading technique of a 

conductive ball of carrying a conductive ball on the pad of a work. 

[0002] 

[Prior art] The technique using conductive balls, such as a solder ball, as technique of manufacturing 
the work with bumps, such as a flip chip, is learned. It has the advantage that this technique carries 
out vacuum adsorption of the conductive ball with which the feed zone of a conductive ball was 
equipped, and takes it up on the inferior surface of tongue of an adsorption head, it carries on the pad 
of a work, and many conductive balls can be collectively carried in a work. 

[0003] Drawing 9 is explanatory drawing of the loading technique of the conventional conductive ball, 
and an adsorption head performs down / elevation operation in the upper part of a work, and it shows 
a mode that a conductive ball is carried on the pad of a work, the adsorption the conductive ball 1 
was ****ed in large numbers by whose inferior surface of tongue of the adsorption head 2 in drawing 
9 (a) — vacuum adsorption is carried out at the hole 3 Vacuum suction of the interior of the 
adsorption head 2 is carried out, and it serves as negative pressure at the suction section (outside of 
drawing). On the pad 5 of a work 4, flux 6 is applied beforehand. As a work 4, it is a semiconductor 
chip, a substrate, etc. which were started from the wafer. 

[0004] Next, as shown in drawing 9 (b), the adsorption head 2 is dropped, while the conductive ball 1 
is landed on a pad 5, vacuum suction inside the adsorption head 2 is stopped, and the vacuum 
adsorbed state of the conductive ball 1 is canceled, then, the conductive ball 1 and adsorption — 
external air trespasses upon the interior of the adsorption head 2 from the crevice between holes 3 
(refer to dashed-line arrow head), and the interior of the adsorption head 2 serves as atmospheric 
pressure Then, if the adsorption head 2 is raised as shown in drawing 9 (c), the conductive ball 1 is 
carried on a pad 5. Then, a work 4 is sent to a heating furnace, the conductive ball 1 is carried out 
[ make / heating and melting, solidify, etc. / it ], and a bump is formed on a pad 5. 
[0005] 

[Object of the Invention] As shown in drawing 9 (b), while the above-mentioned conventional 
technique drops the adsorption head 2 and lands the conductive ball 1 on a pad 5 Since the 
adsorption head 2 was raised after stopping vacuum suction of the adsorption head 2 interior, and 
external air's trespassing upon the interior of the adsorption head 2 and fully destroying a vacua, the 
tact time which carries the conductive ball 1 on a pad 5 became long, and there was a trouble where 
a productivity did not go up. 

[0006] as shown in drawing 9 (b) and (c), when the conductive ball 1 is carried on a pad 5 as a means 
to solve such a trouble, the adsorption head 2 is vibrated by the shaker (not shown) — making — 
adsorption, although the method of improving a detached building of the conductive ball 1 from a hole 
3 is also learned even if it is this technique — a remarkable tact time — requiring — moreover, 
adsorption of the conductive ball 1 — the detached building from a hole 3 had the trouble where it 
was not necessarily certain 

[0007] Therefore, this invention aims at offering the loading technique of a conductive ball that it is 
high-speed on the inferior surface of tongue of an adsorption head, and the conductive ball by which 
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vacuum adsorption was carried out can be carried on the pad of a work on it. 
[0008] 

[The means for solving a technical problem] the adsorption ****ed by the inferior surface of tongue 
of an adsorption head in the conductive ball with which the feed zone was equipped when this 
invention carried out vacuum suction of the interior of an adsorption head, after carrying out vacuum 
adsorption and taking up to a hole Down / elevation operation is made to perform on an adsorption 
head to the work positioned by the positioning section. It was the loading technique of a conductive 
ball of carrying a conductive ball on the pad of a work, and when a conductive ball was carried on the 
pad of the aforementioned work, a positive pressure is given to the interior of the aforementioned 
adsorption head, and the vacua was destroyed. 
[0009] 

[Gestalt of implementation of invention] destroying the vacua of the interior positively, when an 
adsorption head carries a conductive ball in the pad of a work according to this invention — 
adsorption — the conductive ball by which vacuum adsorption was carried out at the hole — quick - 
- adsorption — it can be made to be able to separate from a hole and can certainly carry in a pad 
[0010] (Gestalt 1 of enforcement) For drawing 1 , the front view of the loading equipment of the 
conductive ball of the gestalt 1 of enforcement of this invention and drawing 2 are [ explanatory 
drawing of a loading operation of the loading equipment of this conductive ball and drawing 4 of the 
block diagram of the adsorption head of the loading equipment of this conductive ball and drawing 3 ] 
the timing diagrams of an operation of the adsorption head of the loading equipment of this 
conductive ball. 

[001 1] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained. 10 is a container as a feed zone of a conductive ball, and the conductive ball 1 is 
contained by the interior. 9 is a pedestal. 1 1 is a work and many pads 1 2 are formed in the top. The 
work 11 is positioned on the positioning section 13. The positioning section 13 is a movable table, can 
carry out the horizontal displacement of the work 1 1 in the orientation of X, or the orientation of Y, 
and can adjust the position. 

[0012] The move table 14 is formed in the upper part of a container 10 and the positioning section 
13. The case 15 is held at the move table 14, and the adsorption head 21 is held at the case 15. ** 
[ a drive of the move table 14 / move / between a container 10 and the works 11/ along with the 
move table 14./ the case 15 and the adsorption head 21 ] 

[0013] In drawing 2 , the motor 16 is formed on the case 15. Moreover, the perpendicular feed screw 
17 is formed in the interior of a case 15. The feed screw 1 7 is equipped with the nut 18, and the 
adsorption head 21 is combined with the nut 18. Therefore, if a motor 16 drives and a feed screw 17 
rotates, a nut 18 will move up and down along with a feed screw 17, and the adsorption head 21 will 
also move up and down. That is, the motor 16, the feed screw 17, and the nut 18 serve as the 
vertical-movement means of the adsorption head 21. It is the perpendicular guide rail by which 19 
was prepared in the front face of a case 15, and the slider which 20 is prepared in the tooth back of 
the adsorption head 21, and carries out a fitting to this guide rail 19, and shows a guide rail 19 and 
the slider 20 to vertical movement of the adsorption head 21. 

[0014] drawing 2 — setting — the interior of the adsorption head 21 — space 22 — it is — 
moreover — the inferior surface of tongue — adsorption — the hole 23 is ****ed in large numbers 
24 is the suction section and is connected to space 22 through the 1st valve 25 and piping 26 and 27. 

28 is the hyperbaric-pressure air supply section, and is connected to space 22 through the 2nd valve 

29 and piping 26 and 27. 30 is the 3rd valve and is connected to space 22 through piping 27. 31 is the 
4th valve and is connected to space 22 through piping 32. 33 is a control section and controls the 
suction section 24, the hyperbaric-pressure air supply section 28, the 1st valve 25, the 2nd valve 29, 
the 3rd valve 30, the 4th valve 31, and the motor control section 34. The motor control section 34 
controls a drive of a motor 1 6. 35 is the storage section and memorizes data required for operation of 
equipment. 36 is the input sections, such as a keyboard and a mouse, and performs a required entry 
of data etc. 

[0015] The loading equipment of this conductive ball consists of the above configurations, and 
explains the whole operation below, moving the adsorption head 21 to the upper part of a container 
10, and performing down / elevation operation in drawin g 1 , there — adsorption — to a hole 23, 
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vacuum adsorption of the conductive ball 1 is carried out, and it is taken up Next, it moves to the 
upper part of a work 1 1 t and the adsorption head 21 performs down / elevation operation again there, 
and carries the conductive ball 1 on the pad 1 2 of a work 11. 

[0016] Next, with reference to drawing 3 and drawing 4 , an operation of the adsorption head 21 is 
explained in detail. In drawing 4 , (a) shows the height of the adsorption head 21. Moreover, (b), (c), 
and (d) show the opening-and-closing operation of the 1st valve 25, the 2nd valve 29, the 3rd valve 
30, and the 4th valve 31, respectively. Moreover, (e) shows change of the internal pressure of the 
space 22 of the adsorption head 21. 

[0017] In drawing 4 (a), while the adsorption head 21 starts a down to timing tl as shown in drawing 4 
(b) when performing the adsorption operation for taking up the conductive ball 1 with which the 
adsorption head 21 was ****ed by the container 10, the 1st valve 25 is opened and starts vacuum 
suction of the space 22 by the suction section 24. Thereby, as shown in drawing 4 (e), the internal 
pressure of space 22 falls from atmospheric pressure to negative pressure, and the timing t2 — the 
adsorption head 21 — a down — stopping — the conductive ball 1 — adsorption — vacuum 
adsorption is carried out at a hole 23 Next, while the adsorption head 21 starts elevation to timing t3 f 
the move operation to a work 11 is started. In addition, the 2nd valve 29, the 3rd valve 30, and the 
4th valve 31 are closed between the above. 

[001 8] Subsequently, the adsorption head 21 shifts to a loading operation from a move operation. 
That is, a down is started to timing t4 and a down is ended to timing t5. (a) of drawing 3 shows the 
status of timing t4. The adsorption head 21 is located in right above [ of a work 11 ] in this status. In 
addition, on the pad 12, flux 33 is already applied by the flux application means not to illustrate at this 
time. Moreover, drawing 3 (b) shows the status of timing t5. In this status, the conductive ball 1 lands 
on a pad 12. 

[0019] Next, while vacuum suction by the suction section 24 is stopped by closing the 1st valve 25 to 
timing 6, the 2nd valve 29 is opened and air is sent to space 22 from the hyperbaric-pressure air 
supply section 28. Thereby, the vacuum break of the inside of space 22 is carried out, and as shown 
in drawing 4 (e), the internal pressure rises abruptly and changes from negative pressure to a positive 
pressure momentarily. Next, to timing t7, the 3rd reaches valve 30 or the 4th valve 31 is opened. 
Then, space 22 is ****ed with the exterior, external air is momentarily introduced in space 22, and 
the internal pressure of space 22 falls from a positive pressure abruptly to atmospheric pressure 
(timing t8). moreover, having dropped the adsorption head 21, in order for the conductive ball 1 not to 
be blown away between timing t6-t8 by the air which blows off from the space 22 used as the 
positive pressure — carrying out — suction — \the position is regulated so that the conductive ball 1 
may not move by the hole 23 ' 

[0020] above — carrying out — space 22 — between timing t6 to the timing t8 — negative pressure 
-> positive pressure -> atmospheric pressure — rapid — changing — adsorption — a hole 23 
cancels the vacuum adsorbed state of the conductive ball 1 positively Then, while the 3rd reaches 
valve 30 to timing t8 or the 4th valve 31 is closed, the adsorption head 21 starts elevation (refer to 
drawing 3 (c)), and a series of loading operation is ended, giving a positive pressure to space 22 from 
this technique and the hyperbaric-pressure air supply section 28 as mentioned above, and performing 
the vacuum break in space 22 positively — adsorption — a detached building of the conductive ball 1 
from a hole 23 can be improved, and the conductive ball 1 can be carried on the pad 1 2 of a work 1 1 
for a short time In addition, timing t1~t8 is beforehand registered into the storage section 35 as 
program data. 

[0021] (Gestalt 2 of enforcement) Drawing 5 is the block diagram of the adsorption head of the 
loading equipment of the conductive ball of the gestalt 2 of enforcement of this invention, and 
drawing 6 is the timing diagram of an operation of the adsorption head of the loading equipment of 
this conductive ball. 

[0022] In drawing 5 , the 1 st valve 25 and 2nd valve 29 are connected to the space 22 of the 
adsorption head 21 by piping 26, and it does not have the 3rd valve 30 and 4th valve 31 of the gestalt 
1 of enforcement. Next, an operation is explained with reference to drawing 6 . Since the operation of 
timing t1-t7 is the same as that of the gestalt 1 of enforcement shown in drawing 4 , an explanation 
is omitted. 

[0023] Now, if air is supplied to space 22 from the hyperbaric-pressure air supply section 28 and 
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space 22 serves as a positive pressure to timing t7, the 2nd valve 29 will be closed and grant of a 
positive pressure will be stopped, then, the air in space 22 — adsorption — it starts leaking from few 
crevices between a hole 23 and the conductive ball 1 , and the internal pressure of space 22 falls 
toward atmospheric pressure gradually Then, if predetermined time T passes, the adsorption head 21 
will be raised to timing t8. This time T (time taken for the internal pressure of space 22 to fall to 
atmospheric pressure mostly) is carried out [ testing beforehand etc. and ], and is registered into the 
storage section 35. in addition, adsorption — between a hole 23 and the conductive ball 1, for the 
shakiness on a manipulation, or a molding error, few crevices are generated and the air in space 22 
leaks outside from this crevice Moreover, time T will become long if timing t8' is incidentally set up in 
drawing 6 (d) when internal pressure turns into atmospheric pressure completely. Therefore, before 
internal pressure turns into atmospheric pressure completely, timing t8 may be set up in some 
positive pressure status, shortens time T by this, and it can shorten a tact time. 
[0024] (Gestalt 3 of enforcement) Drawing 7 is the block diagram of the adsorption head of the 
loading equipment of the conductive ball of the gestalt 3 of enforcement of this invention, and 
drawing 8 is the timing diagram of an operation of the adsorption head of the loading equipment of 
this conductive ball. 

[0025] In drawing 7 , the pressure sensor 38 is formed in the interior of space 22. The pressure 
sensor 38 is connected to the control section 33 through A/D converter 37. The internal pressure in 
space 22 is detected by the pressure sensor 38, and the ****** is inputted into a control section 33. 

[0026] Next, an operation is explained with reference to drawing 8 . Since the operation of timing tl- 
t7 is the same as that of the gestalt 1 of enforcement of drawing 4 f an explanation is omitted. With 
the gestalt 3 of this enforcement, the pressure of space 22 is measured by the pressure sensor 38, 
the 2nd valve 29 is closed to timing t7, and grant of a positive pressure is stopped, then, the air in 
space 22 — adsorption — it starts leaking from few crevices between a hole 23 and the conductive 
ball 1 , and the internal pressure of space 22 falls gradually And if it is detected by the pressure 
sensor 38 that internal pressure fell to place constant-pressure P, the vacuum adsorbed state of the 
conductive ball 1 will be judged to be what was canceled substantially, and the adsorption head 21 will 
go up (timing t8). The conductive ball 1 is carried on the pad 1 2 of a work 1 1 by the above. In 
addition, the gestalt of this enforcement can also be combined with the gestalt 1 of enforcement. 
[0027] 

[Effect of the invention] destroying the vacua of the interior positively, when an adsorption head 
carries a conductive ball in the pad of a work according to this invention — adsorption — the 
conductive ball by which vacuum adsorption was carried out at the hole — quick — adsorption — it 
can be made to be able to separate from a hole and can certainly carry in a pad 
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